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Abstract 
We present the case of a 63-year-old male patient who suffered bilateral ageusia following a 
unilateral left-sided mesencephalon infarct. To the best of our knowledge, this is the first 
description of a mesencephalon lesion leading to ageusia. We discuss the literature on this 
rare but important symptom following a stroke. © 2018 The Author(s) 
 Published by S. Karger AG, Basel 
Introduction 
Loss of taste (ageusia) is a rare consequence of stroke and can present as its sole clinical 
finding. Ageusia may be considered at first a clinical deficit of lesser severity compared to 
classic stroke symptoms such as hemiparesis, vision deficit, vertigo or language disorders 
(aphasia, dysarthria). However, ageusia can have serious clinical consequences considering 
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its close relationship to the subject’s quality of life. Depression, malnutrition, and weight loss 
can be short- or long-term complications [1]. Brainstem infarcts (pons) and supratentorial 
infarcts (thalamus and insular cortex) may be associated with ageusia. We report the case of 
a patient with a unilateral mesencephalic infarct who suffered bilateral ageusia with tongue 
anesthesia. To the best of our knowledge, this is the first description of a unilateral mesen-
cephalon lesion causing a bilateral ageusia and tongue anesthesia. Our case report is sup-
plemented by a brief review of the literature discussing the relationship between stroke and 
ageusia.  
Case Report 
A 63-year-old male patient suffered a few-second-lasting frontal headache with instant 
loss of any taste perception and entire tongue numbness while having lunch. He denied any 
weakness, paresthesia, vision or speech disturbances. On admission, his National Institutes 
of Health Stroke Scale (NIHSS) score was 1 (for tongue anesthesia). Vital signs were within 
normal range, except for an elevated blood pressure. He had a previous history of recurrent 
vertebro-basilar cerebrovascular accidents and stent implantation in the left vertebral artery 
(at the level of the ostium). Vascular risk factors were hypertension, hypertensive cardiomy-
opathy, coronary artery disease with percutaneous transluminal coronary angioplasty, dia-
betes mellitus, nicotine abuse, dyslipidemia, and a light sleep apnea syndrome. He had a 
history of left ventricular thrombus and atrial fibrillation successfully treated with cardio-
version in the past. A cardioverter defibrillator had been implanted in 2012 (Model Med-
tronic Protecta XT), which was not MRI compatible. Medication on admission was aspirin 
100 mg once daily, metoprolol 25 mg once daily, amiodarone 200 mg once daily, apixaban 
2.5 mg twice daily, empagliflozin 10 mg once daily, metformin 500 mg twice daily, atorvas-
tatin 40 mg once daily, and perindopril 10 mg once daily.  
Blood examination was normal for electrolyte, kidney, liver function, cholesterol, and 
cardiac enzymes; leukocytes were mildly raised (12.6 g/L) as well as neutrophil count (8.7 
g/L) with a normal C-reactive protein level. The patient did not show any clinical signs of 
infection. HbA1c was elevated at 9.3%. 
CT imaging on admission day (externally acquired noncontrast CT with CT angiography) 
revealed a known severe leukoencephalopathy and chronic lacunar defect at the level of the 
right thalamus and the left precentral frontal region. There were no signs of intracranial 
hemorrhage or acute/subacute infarction. The brain-supplying arteries were unremarkable.  
The follow-up CT 1 day after the patient’s transfer to our university hospital revealed a 
subtle oval hypodensity located on the left side in the mesencephalon (Fig. 1) with associat-
ed perfusion deficit (Fig. 2), reduced cerebral blood flow (Fig. 2a) and cerebral blood volume 
(Fig. 2b) with prolonged mean transit time (Fig. 3a), time to drain (Fig. 3b) and time to peak 
(Fig. 3c) indicative of a subacute focal brainstem ischemia. 
Ultrasound of the brain-supplying vessels showed a mild flow acceleration at the level of 
the left vertebral artery (at stent level) but no significant stenosis. Cardiac workup (electro-
cardiogram and transesophageal echocardiography) was normal.  
To optimize secondary prophylaxis, we increased the dose of apixaban from 2.5 mg 
twice daily to 5 mg twice daily. Aspirin 100 mg once daily was changed to clopidogrel 75 mg 
once daily to increase the platelet anti-aggregation effect in light of atherosclerotic progres-
sion in the left vertebral artery. 
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Atorvastatin was increased from 40 mg once daily to 80 mg once daily to enhance 
plaque stability. We hypothesized as cause of the stroke an embolic event originating from 
the left stenotic vertebral artery ipsilateral to the subacute mesencephalic infarction area.  
During his 2-day hospitalization, the patient did not develop any further neurological 
deficit. Screening for taste and smell on admission did not show any loss of smell function 
but a complete and bilateral loss of taste perception with tongue anesthesia.  
Taste function was evaluated on follow-up examination at 2 months with the standard-
ized “Taste Strips” battery (Taste Strips, Burghart, Wedel, Germany) [2]. Results showed a 
bilateral ageusia with an overall score of 8/32 identified taste strips (3/16 for the left side 
and 5/16 for the right side). Smell testing was performed with the screening subtest of the 
standardized Sniffin’ Sticks test battery [3, 4], consisting of a 12-item identification test. Re-
sults showed a normosmia with 10 out of 12 correctly identified items. Self-evaluation of 
taste and smell function as well as level of life quality impairment through the dysfunction 
were recorded on visual analogue scales ranging from 0 (very low level of smell, taste func-
tion or impairment of life quality) to 100 (very good smell and taste function, very high level 
of life quality impairment). The patient reported his taste function with 2/100, his smell 
function with 73/100, and his life quality impairment with 97/100. He complained of persis-
tent tongue anesthesia with loss of appetite and enjoyment of eating and cooking. No ear 
symptoms or history of ear surgery were reported and the ear examination showed no 
pathological findings.  
Discussion 
The anatomic gustatory pathway starts with afferents from the facial, glossopharyngeal, 
and vagus nerves, which project on the solitary tract nucleus located at the medulla. The 
gustatory lemniscus ascends ipsilaterally to the pons. Current data suggest that gustatory 
fibers may decussate at the mesencephalon and project on the ventroposteromedial nucleus 
and dorsomedial thalamic nuclei terminating at the primary taste cortex located in the 
frontal operculum and insular cortex with the secondary cortical taste area located at the 
orbitofrontal cortex [5]. However, the gustatory pathway is not yet fully elucidated. Multiple 
lesion locations were related to ageusia, foremost the insular cortex [6–10], the pons [5, 11, 
12], and the thalamus [13]. 
Insular Cortex  
Several diverse taste alterations were reported with left insular infarct [6–8] and right-
sided insular lesions [8–10]. A patient suffered changes for salty and sour taste recognition 
with normal recognition for bitter and sweet following stroke of the left insular cortex [6], 
while in another patient the same lesion location resulted in a diminished pleasure in taste 
and persistent taste of rotten melon [7]. An ipsilateral deficit in taste intensity, but a bilateral 
deficit in taste recognition with left insular lesion was also reported [8]. Right insula infarcts 
resulted in diminished sense of smell and taste [10] and deficits in ipsilateral taste recogni-
tion [8]. 
Thalamus 
Bilateral paramedian thalamic infarction presented with a change in the quality of odor 
and taste perceptions in a patient described by Rousseaux et al. [13]. 
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Pons 
Hemorrhagic stroke at the level of the right tegmentum of the pons led in a patient to ip-
silateral disturbance of taste on both the anterior two-thirds and posterior one-third of the 
tongue [11]. In another patient, an ischemic infarct of the right pons resulted in numbness 
on the right side of the tongue associated with lowered taste perception [5]. Right medial 
lemniscus stroke was also reported with impaired taste related to the anterior two-thirds of 
the left tongue [12]. 
Diverse Locations 
Green et al. [14] reported 2 patients who experienced hyposmia (diminished sense of 
smell), anosmia (complete loss of smell), and dysgeusia (distorted taste). One patient had a 
minor infarct in the cerebral area of the anterior circulation (right corona radiate lacunar 
ischemic stroke), while the second patient had a lesion in the territory of the posterior circu-
lation (posterior-lateral medulla oblongata). Kim and Choi [15] reported 4 patients who 
developed altered food preference due to decreased taste perception associated with dys-
geusia after a unilateral cortical infarction involving the frontal opercular area. Onoda and 
Ikeda [16] reported 3 cases with gustatory disturbances following stroke. One patient had an 
infarct at the level of the right tegmental pontine region with gustatory disturbance ipsilat-
eral to the lesion. The second patient had a left thalamic infarct with right-sided hypogeusia 
and the third patient had an infarct of the left internal capsular infarct, with gustatory dis-
turbance contralateral to the lesion. Heckmann et al. [17] reported on 102 consecutive 
stroke patients with 31 patients suffering hypogeusia/ageusia. Taste deficits were associat-
ed with frontal, parietal, temporal, occipital lobes, being most frequent with frontal strokes 
(16 of 31 patients). Both thalamic and brainstem strokes (not further specified) equally led 
to taste deficits in 6 of the 31 patients. 
Limitation 
Although not all clinically suspected strokes are confirmed by MRI [18, 19], the most 
important limitation in our case report is that we could only perform CT imaging because of 
the MRI noncompatible cardioverter defibrillator. Therefore, we cannot exclude that we 
missed other small ischemic lesions that might have contributed to the bilateral ageusia, not 
detectable on CT imaging. 
Conclusion 
Stroke can lead to a loss of or an altered taste perception, a deficit that at first appears to 
be of lesser severity compared with classic stroke symptoms such as aphasia, hemiparesis or 
vision disturbances. However, taste perception is a fundamental part of a subject’s quality of 
life. In our patient, a unilateral mesencephalic lesion caused bilateral ageusia. The literature 
reported multiple lesion sites associated with ageusia, foremost the insular cortex, the thal-
amus, and the pons; a mesencephalic lesion as in our case was not reported so far. A careful 
examination of taste function is mandatory in each stroke patient. Further research, espe-
cially lesion studies are necessary to fully understand the complex gustatory pathway. 
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Fig. 1. The native CT scan of the brain revealed a subtle oval hypodensity on the left side in the mesenceph-
alon (arrow). 
 
 
 
Fig. 2. CT perfusion demonstrating focal perfusion deficit with reduced cerebral blood flow (a) and cere-
bral blood volume (b). 
 
 
 
Fig. 3. Prolonged mean transit time (a), time to drain (b) and time to peak (c) indicative of a focal brain-
stem ischemia. 
 
